Objective We investigated the relationship between serum uric acid (SUA) 
Introduction

Many previous reports have shown the relationship between obesity and lifestyle-related disease. Matsuzawa et al showed that visceral fat obesity caused the clustering of lifestyle-related diseases, leading to various vascular diseases, so they proposed the term 'visceral fat syndrome' for this condition (1-3). The term "metabolic syndrome" was proposed by the World Health Organization (WHO) in 1999
. The criteria for the diagnosis of metabolic syndrome were defined by WHO (4) , the National Cholesterol Education Program (ATP III) (5) , and the International Diabetes Federation (IDF) (6) , and the Japanese criteria was published in 2005 (7) .
In a previous study, we showed that hyperuricemia is closely related to obesity and the degree of body fat accumulation (8) . We also reported that patients with hyperuricemia are complicated with various lifestyle-related diseases, and patients who have many lifestyle-related diseases show a higher SUA (9) .
There are various hypotheses as to why obesity causes hyperuricemia: for instance, accelerated uric acid production coupled with the synthesis of triglyceride (10) , underexcretion of uric acid into the urine caused by the effect of insulin on the urinary tubular tract (11) (12) (13) .
Several epidemiological reports showed a significant relationship between SUA and cardiovascular and cerebrovascular disease. In particular, in patients with hypertension, SUA was defined as an independent risk factor for cardiovascular
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disease. In the National Health and Nutrition Survey (NHANES I study), SUA was an independent risk factor for cardiovascular disease in both men and women (14) . 
Subjects and Methods
Subjects
A total of 508 man Japanese industrial workers (24-68 years) who underwent an annual medical examination and agreed to participate in CT scanning examination were enrolled in this study.
Method of measurement of body fat distribution
The visceral fat area (VFA) (18) .
Diagnosis of metabolic syndrome
In the present study, we used modified Japanese criteria; metabolic syndrome was defined as I (visceral 
F i g u r e 1 . Re l a t i o n s h i p b e t we e n t h e s e r u m u r i c a c i d l e v e l a n d v i s c e r a l f a t a r e a .
F i g u r e 2 . Re l a t i o n s h i p b e t we e n t h e s e r u m u r i c a c i d l e v e l a n d s u b c u t a n e o u s f a t a r e a . (Fig. 1) . A significant correlation was also seen between SUA and SFA (r=0.252, p<0.001) (Fig. 2) ; however, in the quartile analysis, a significant difference was only seen between Q4 and the other quartiles (Fig. 2) (Fig. 3) .
In Spearman's rank correlation coefficient analysis, the median SUA was elevated with increasing metabolic syndrome characteristics (p <0.0001) (Fig. 4) . (19) (12, 13, 21) . It is known that uric acid and sodium have a co-transporter system in the kidney (22) . Ferrannini et 
Discussion
Upper-body obesity is considered to be a risk factor for coronary artery disease. Matsuzawa et al showed that visceral fat obesity (VFO) cause many lifestyle-related diseases based on insulin resistance, and accelerated the development of atherosclerotic diseases, as termed 'visceral fat obesity syndrome' (1-3).
F i g u r e 3 . Di f f e r e n c e i n t h e s e r u m u r i c a c i d l e v e l i n t h e p r e s e n c e o f me t a b o l i c s y n d r o me . F i g u r e 4 . Di s t r i b u t i o n o f t h e s e r u m u r i c a c i d l e v e l a c c o r d i n g t o t h e n u mb e r o f me t a b o l i c s y n d r o me c o mp o n e n t .
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Some investigators reported the relationship of body fat area and SUA. Matsuura et al. reported that patients with VFO (V/S ratio >0.4) show a higher urinary excretion of uric acid than those with subcutaneous fat obesity (SFO)
It is considered that the accumulation of visceral fat leads to insulin resistance, and a plurality of lifestyle-related diseases based on insulin resistance. The mechanism as to why visceral fat accumulation causes insulin resistance is thought to result from direct injury to the insulin receptor system by excessive free fatty acid in the portal vein (2). Several past studies have shown that hyperinsulinemia or insulin resistance decreased urinary uric acid excretion by the effect of insulin on urinary tubules
